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(54) INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To obtain an integrated circuit with high 
flexibility capable of controlling individually a true value 
of outputs from plural output terminals. 
CONSTITUTION: When an input level at a control signal 
input terminal 17 is at a high level 'HI', a changeover 
switch 1 3 is open and a changeover switch 1 4 is closed, 
and a signal on an output line 1 1 from a main circuit is 
inverted via a signal inversion inverter 12 and inputted to 
a common base of a complementary transistor pair 15. 
Thus, when an output from the main circuit is at a high 
level 'HI' a low level signal is outputted from a pulse 
output terminal 16. Conversely when an output from the 
main circuit is at a low level 'Low' a high level signal is 
outputted from the pulse output terminal 16. When a 
high level is set to the control signal input terminal 1 7, 
an inverted output pulse of the main circuit is outputted 
from the pulse output terminal 1 6. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An integrated circuit which is an integrated circuit which has two or more terminals for 
pulse outputs, and two or more control signal input terminals, and is characterized by enabling 
reversal of a pulse output from [ above-mentioned / for pulse outputs ] the terminals of each 
selectively with a control signal from two or more above-mentioned control signal input 
terminals. 

[Claim 2]An integrated circuit which each is two or more PWM circuits which have one terminal 
for pulse outputs, and an integrated circuit which has two or more control signal input terminals, 
and is characterized by enabling reversal of a pulse output from [ above-mentioned / for pulse 
outputs ] the terminals of each selectively with a control signal from two or more above- 
mentioned control signal input terminals. 



[Translation done.] 
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3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]About the integrated circuit which has two or more pulse output terminals, 
especially, this invention enables reversal of the polarity of the output pulse from each pulse 
output terminal selectively, and relates [ whether the true value of an output is made high-level 
or a low level is used, and ] to the integrated circuit which can be chosen arbitrarily. 
[0002] 

[Description of the Prior Art]Conventionally, as for the true value of the output of an integrated 
circuit, having been beforehand decided by the internal configuration was common. Hereafter, it 
explains taking the case of the integrated circuit for control used for switching power supply. As 
a conventional integrated circuit for switching-power-supply control, For example, the Pulse 
Wideth Modulation circuit which comprised a triangular wave generator and a differential amplifier 
which are indicated to JP,3-18430,B (refer to the control circuit 14 of Drawing 1 of this gazette), 
and a comparator (pulse width modulation circuit.) this application specification — a PWM circuit 
— saying — it is used. Drawing 4 is a typical example of composition of a PWM circuit. In 
drawing 4 , PWM circuit 40 equips the inside with the triangular wave oscillator 42, the error 
amplifier (differential amplifier) 43, the comparator 44, and the complementary transistor pair 51. 
The output line 48 of the error amplifier 43 and the output line 49 of the triangular wave 
oscillator 42 are connected to the input of the comparator 44. The output line 50 of the 
comparator 44 is connected to the common base 50a of the complementary transistor 51. 
[0003]As an input/output terminal of PWM circuit 40, there are the positive input terminal 45, 
the negative input terminal 46, the pulse output terminal 47, the high-tension input terminal 52, 
and the low-voltage input terminal 53. The positive input terminal 45 is connected to the positive 
input 45a of the error amplifier 43, and the negative input terminal 46 is connected to the 
negative input 46a of the error amplifier 43. The pulse output terminal 47 is connected to the 
common emitter 47a of the complementary transistor pair 51. The high-tension input terminal 52 
and the low-voltage input terminal 53 are connected to the both ends (collector) of the 
complementary transistor pair 51. Although omitted in drawing 4 , in addition to this, PWM circuit 
40 possesses the terminal for current supply, the terminal which adjusts oscillating frequency, 
the terminal required for the stability of the error amplifier 43 of operation, etc. 
[0004]Next, operation of the PWM circuit which has the above composition is explained using 
drawing 5 . In the figure, 57, 58, 59, and 60 express the signal wave form of the pulse output 
terminal 47 of drawing 4 , the output line 48 of error amplifier, the output line 49 of a triangular 
wave oscillator, and the output line 50 of a comparator, respectively. The signal 58 of the output 
line 48 of error amplifier and the signal 59 of the output line 49 of a triangular wave oscillator are 
inputted into the comparator 44. The signal wave form 60 of the output line 50 of the 
comparator 44 becomes as it is shown in a figure, and after this signal passes the 
complementary transistor pair 51, it outputs it as the signal 57 from the terminal 47 for pulse 
outputs of PWM circuit 40. If the signal of the output line 48 of the error amplifier 43 falls so that 
the above operation may show, the width Thi of a high level of the output pulse 57 from the 
terminal 47 for pulse outputs will spread. A PWM circuit is carried out in this way, and modulates 



http://www4Jpdl.inpit.go jp/cgi-bin/tran^web_cgi_ejue?atw^u=http%3A%2F%2Fwww4.i... 2008/1 0/1 7 



JP,07~226660,A [DETAILED DESCRIPTION] 



2/5 ^— V 



output pulse width with input voltage (the positive input 45a, the negative input 46a). Although 
the thing possessing two or more PWM circuits is also in one integrated circuit package, each 
PWM circuit performs operation shown in the composition and drawing 5 of drawing 4 even in 
such a case, respectively. As mentioned above, in the conventional PWM circuit, the relation 
between an input and an output was beforehand decided by the circuitry, and there was nothing 
that enables reversal of the output to each also in the integrated circuit which carries two or 
more PWM circuits. The circuit which having been beforehand decided by circuitry is common 
also in a common integrated circuit as for the true value of the output, and bundled all of two or 
more outputs up and whose reversal was enabled, For example, it existed from the former as 
indicated to drawing 4 [ of the 72nd page of the "electronic science January, 1980 item" ] .26 
(a), but what reverses two or more output pulses selectively did not exist. 
[0005] 

[Problem(s) to be Solved by the Invention]In the conventional integrated circuit which has two or 
more pulse output terminals, as stated above, since the true value of each output pulse was 
decided at the time of a circuit design, when you needed the integrated circuit with the 
combination of a special true value, it had to be manufactured individually and pliability was 
missing. Hereafter, this situation is explained taking the case of a PWM circuit. When combining a 
PWM circuit with other circuits, to make reverse the relation of the true value and false value of 
an output may be desired. The case where it combines with chopper circuits is considered. The 
example of various kinds of chopper circuits used for a DC to DC converter is shown in drawing 
6. As for descended type chopper circuits and (b), inverted-shapes chopper circuits and (c) of 
(a) are pressure-up type chopper circuits. The lowered type chopper circuits of (a) of the 
pressure and the inverted-shapes chopper circuits of (b) possess power MOS FET71a of a P 
channel as a high side switch (the voltage terminal in which the switch was fixed is connected to 
the high-tension side), The output voltage which carries out smoothness of the voltage of the 
input power 70 to switching of the power metal-oxide semiconductor field effect transistor 71a 
of a P channel by the diode 73, the coil 72, and the capacitor 74 which constitute a rectification 
circuit, and wishes it is obtained. The pressure-up type chopper circuits shown in (c) possess 
power MOS FET71b of an N channel as a low side switch (the voltage terminal in which the 
switch was fixed is connected to the low-voltage side), The output voltage similarly 
smoothness-expected the lowered type chopper circuits of the above (a) of the pressure and 
the inverted-shapes chopper circuits of (b) by the diode 73, the coil 72, and the capacitor 74 
which constitute a rectification circuit by considering voltage of the input power 70 as switching 
of power MOS FET71b is obtained. 

[0006]In the chopper circuits of (a) of drawing 6 , and (b), in order to set power MOS FET71a of a 
P channel to ON as a high side switch, it is necessary to make gate voltage lower than source 
voltage. Therefore, the true value of the pulse input terminal 76a serves as "LOW." On the 
contrary, in the chopper circuits of (c) of drawing 6 , in order to set power MOS FET71b of an N 
channel to ON as a low side switch, it is necessary to make gate voltage higher than source 
voltage. Therefore, the true value of the pulse input terminal 76b serves as "HI." The PWM 
circuit for exclusive use which has a true value in which a high side switch differs from a low 
side switch as mentioned above, respectively is needed. 

[0007]Generally within an electronic circuit device, not single power supply voltage but two or 
more power supply voltage is needed in many cases. In that case, if integrated circuits for 
control different, respectively were used for obtaining two or more power supply voltage, 
mounting is disadvantageous as compared with it not only becoming complicated, but using the 
integrated circuit for control of the same kind in terms of parts cost. Then, although there were 
some which equipped one package with two or more PWM circuits, as mentioned above, the true 
value of the output pulse of each PWM circuit is being fixed, and there was a problem that a user 
could not choose a true value individually and freely. Also when driving a step motor using a 
PWM circuit, in order to fix the true value of the output pulse of a PWM circuit, the PWM circuit 
which suits beforehand needed to be prepared. 

[0008]For the above reason, the manufacturing maker of the PWM circuit had to prepare the 
PWM circuit of the various kind irrespective of some of demand, in order to reply to a user's 
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demand. In that case, the thing of a a small number of lot had a problem to which much selling 
prices become remarkably high as compared with a lot. In order to manufacture the PWM circuit 
of a various kind, it is necessary to investigate the amount demanded for every [ in a user 
market ] variety but, and when the thing of the variety which has an error in the investigation 
and is not out of demand is produced in large quantities, there is a danger of suffering serious 
damage. In a user, when the source voltage constitution in a device is changed, the PWM circuit 
which was being used conventionally cannot use it as it is, The special external circuit was 
added and there was a problem that the new PWM circuit which has a function which is made to 
satisfy a required function or is needed newly had to be repurchased. There was a problem that 
two or more PWM circuits which originally end by one had to be used. When the above thing 
needed the same operation similarly [ when an NPN transistor is used instead of a PNP 
transistor and power MOS FET71b of an N channel instead of power MOS FET71a of a P 
channel ], there was the same problem. Although the PWM circuit was made into the example 
and described in detail above, also in the common integrated circuit which has two or more of a 
certain output terminals, there was same problem from the former. The purpose of this invention 
solves the above-mentioned problem, and there is in providing the high integrated circuit of the 
pliability which can control individually the true value of the output from two or more output 
terminals. 
[0009] 

[Means for Solving the Problem]This invention adds two or more control signal input terminals 
(17, 27) to an integrated circuit which has two or more terminals for pulse outputs (16, 26) to 
achieve the above objects, It is characterized by having controlled a switch etc. by a control 
signal from this control signal input terminal, and enabling reversal of a pulse output from 
[ above-mentioned / for pulse outputs ] the terminals of each selectively with it. It is 
characterized by forming the means same to an integrated circuit which consists of two or more 
PWM circuits as the above. 
[0010] 

[Function]In this invention, a control signal is inputted from a control signal input terminal. 
Therefore, when it applies to the integrated circuit for control which it becomes possible to 
choose individually and arbitrarily the true value of the output pulse from two or more terminals 
for pulse outputs from an external terminal, especially has two or more PWM circuits, the object 
for power control, the object for step motor control, etc. can be used broadly, and can expand 
utility value. 

[0011] 
[Example] 

(The 1st example) The 1st example of this invention is described using drawing 1 . The figure 
shows the outline composition of the outputting part of the integrated circuit in this example. 
This example is applicable to all the integrated circuits which have two or more pulse output 
terminals. In the figure, the main circuit where 10 becomes a main part of an integrated circuit, 
and 1 1 and 21 The output line from the main circuit 10, The pulse output terminal from an 
integrated circuit, and 17 and 27 are control signal input terminals the output buffer circuit which 
constitute 12 and 22 from an inverter for signal reversal, and 13, 14, 23, and 24 comprised a 
change over switch, and comprised a complementary transistor pair 1 5 and 25, and 1 6 and 26. 
The control signal input terminal 17 is for controlling whether the true value of the output 16 is 
made high-level by switching the change over switches 13 and 14, or a low level is used. 
Similarly, the control signal input terminal 27 is for controlling whether the true value of the 
output 26 is made high-level by switching the change over switches 23 and 24, or a low level is 
used. 

[0012]Operation of this example is explained in detail. For example, when the input level of the 
control signal input terminal 17 is "HI", The change over switch 13 serves as OFF, the change 
over switch 14 is set to ON, it is reversed via the inverter 12 for signal reversal, and the signal 
of the output line 11 from the main circuit 10 is inputted into the common base of the 
complementary transistor pair 15. Therefore, when the output from the main circuit 10 is "HI", 



http://www4.ipdl jnpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/1 0/1 7 



JP,07-226660,A [DETAILED DESCRIPTION] 



4/5 ^— v 



the signal of a low level is outputted to the terminal 16 for pulse outputs. Conversely, when the 
output from the main circuit 10 is "LOW", a high-level signal is outputted to the terminal 16 for 
pulse outputs. Therefore, when the control signal input terminal 17 is set to "HI", the terminal 16 
for pulse outputs shows that the output pulse of a main circuit is reversed and is outputted. 
[0013]Similarly, when the input level of the control signal input terminal 17 is "LOW", The 
change over switch 13 is set to ON, the change over switch 14 serves as OFF, and the signal of 
the output line 11 from the main circuit 10 is inputted into the common base of the direct 
complimentary transistor pair 15 not passing through the inverter 12 for signal reversal. 
Therefore, when the output from the main circuit 10 is "HI", a high-level signal is outputted to 
the terminal 16 for pulse outputs. Conversely, when the output from the main circuit 10 is 
"LOW", the signal of a low level is outputted to the terminal 16 for pulse outputs. Therefore, 
when the control signal input terminal 17 is set to "LOW", the terminal 16 for pulse outputs 
shows that the output pulse of the main circuit 10 is outputted as it is. It is the same as the 
operation which also mentioned above the operation about the control signal input terminal 27 
and which is related control signal input terminal 17. As long as the inverters 12 and 22 and the 
change over switches 13, 14, 23, and 24 in drawing 1 have the same function, the thing of what 
kind of composition may be sufficient as them. Although the above-mentioned example explained 
by the case where the number of the terminals for pulse outputs is two, it may be how many not 
only in two pieces. As explained above, according to the integrated circuit by this example, each 
of the true value of two or more pulse outputs can be freely changed now with the control signal 
from that of a control signal input terminal. 

[0014]The (2nd example), next the 2nd example of this invention are described. Drawing 2 is for 
describing this example, is provided with two or more PWM circuits in one integrated circuit 
package, and makes selectable the true value of the output pulse of each PWM circuit with the 
same composition as the 1st example of the above. By doing in this way, correspondence 
becomes possible also to the thing which made both the chopper circuits of a high side switching 
system, and the chopper circuits of the low side switching system intermingled. For example, the 
case where it has two PWM circuits 40a and PWM circuit 40b in the one integrated circuit 
package 30 as shown in drawing 2 is considered. When the input level of the control signal input 
terminal 37a of PWM circuit 40a is "HI", the output pulse of the "LOW" true value outputs from 
the terminal 36a for pulse outputs, When the input level of the control signal input terminal 37a is 
"LOW" contrary to this, the output pulse of the "HI" true value outputs from the terminal 36a 
for pulse outputs. Similarly, when the input level of the control signal input terminal 37b of PWM 
circuit 40b is "HI", the output pulse of the "LOW" true value outputs from the terminal 36b for 
pulse outputs, When the input level of the control signal input terminal 37b is "LOW" contrary to 
this, the output pulse of the true value of "HI" outputs from the terminal 36b for pulse outputs. 
[0015]If the above result is summarized, as shown in drawing 3 , four kinds of combination will 
arise. Namely, both the item numbers 1 mean that both the outputs of PWM circuit 40a and PWM 
circuit 40b are "HI", when 37a and 37b are "L", and the item number 2, When 37a is "L" and 
37b is "HI", the output of PWM circuit 40a by "HI." When it means that the output of PWM 
circuit 40b is set to "L" and 37a is [ "H" and 37b of the item number 3 ] "L", The output of 
PWM circuit 40a means that the output of "L" and PWM circuit 40b becomes "H", and the item 
number 4 means that both the outputs of PWM circuit 40a and PWM circuit 40b are "L", when 
37a is [ H and 37b ] H. As long as the item number 2 and the item number 3 replace the terminal 
36a for pulse outputs, and the terminal 36b for pulse outputs, since a use top becomes 
completely the same, they may consider them actually to be three kinds of combination. As a 
general solution, if there are n PWM circuits, n+1 kind of combination will arise. Although n PWM 
circuits may be equipped with a control signal input terminal, respectively, since the combination 
of a passage can generally be chosen the m-th power of 2 with the signal wire of m book, the 
number of the lead of the integrated circuit package 30 can be stopped few. Although not shown 
in drawing 2 , one triangular wave oscillator may be made the composition shared in PWM circuit 
40a and PWM circuit 40b. 

[0016]By as mentioned above, the thing for which one integrated circuit package is equipped 
with two or more PWM circuits, and the true value of each output pulse is made controllable with 
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an external terminal (control signal input terminal). The manufacturing maker of an integrated 
circuit can prepare the integrated circuit of various sorts conventionally, and what has that 
required a user chooses the integrated circuit provided with the true value of an output pulse to 
need can choose now the combination of the true value of an output pulse freely with one 
integrated circuit, therefore, in the manufacturing maker of an integrated circuit, the number of 
variety can be lessened substantially, and the simplification of variety management, and when 
many lot productions become possible, from a competition maker, the selling price can be set up 
low, and it is markedly alike, and becomes advantageous. Since demand investigation of each 
variety of a user market can also do the number of variety few, it becomes easy, and the 
possibility of the damage caused by the mistake in demand investigation can also be reduced 
substantially. In a user, correspondence becomes possible with a necessary minimum integrated 
circuit at various kinds of composition, without adding a special external circuit. 
[0017]It can have a circuit which chooses HI or LOW of an output pulse true value of the 
terminal for pulse outputs on the mask of an integrated circuit, and an output pulse true value 
can also be chosen by internal connection of an integrated circuit. When it does in this way, the 
manufacturing maker of an integrated circuit, For example, by performing internal connection 
with the same mask to the PWM circuit of a different method, It becomes possible to respond to 
preparing two or more kinds of integrated circuits for control with one kind of mask, and mask 
variety is made into the minimum, and by the simplification and the a large number lot production 
of variety management, the selling price can be set up low and it becomes advantageous from a 
competition maker. 
[0018] 

[Effect of the Invention]Since according to the integrated circuit of this invention 
communalization of parts and a miniaturization can be attained, without providing a special circuit 
and there is pliability in the case of a circuit design so that clearly from the above explanation, 
the effect in a cost aspect and a design surface is large. By applying to especially a PWM circuit 
and using it as an integrated circuit for control of switching power supply, the miniaturization of a 
power supply, unification of a manufacturing process, etc. are possible, and low cost-ization can 
be attained. 



[Translation done.] 
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